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In July 2016, the release of the augmented-reality mobile application—Pokémon GO—captivated 
mobile gamers across the world in a craze of virtual monster-hunting. Developed by Niantic for iOS, 
Android, and Apple Watch devices, Pokémon GO became a global phenomenon and dominated 
worldwide news media within the first few weeks of its launch. A week after its release in the US, 
the game had broken the Apple App Store’s record for most number of downloads in a week.1 
According to analysts, Pokémon GO generated about $600m (£470m) in global revenue in its first 
three months and is still bringing in $120,000 a day in the UK (as of 12/12/2016).2 It was the most 
used and profitable mobile app in 2016, ranking first place on the world’s top-grossing charts of 
mobile apps.3 
 
Soon after its release, initial reports suggested that Pokémon GO got many people moving more and 
exploring outdoor public spaces. This prompted public health researchers to ask whether Pokémon 
GO may be a cure for the physical inactivity epidemic. But for how long? Is Pokémon GO a passing 
fad or does its uptake have the potential to bring about long-term changes in people's physical 
activity? Can mobile games like Pokémon GO and other forms of technology create a lasting impact 
on social life and our interactions in the public realm, if any at all? This commentary discusses the 
evolution of mobile gaming, resulting changes in health and social behaviours and how cities can 
respond to trends in technology. We present the implications of augmented reality gaming on city 
design and health, and how these trends in emerging technologies can be leveraged to develop 
future health interventions to link people and place using active mobile games and exergames/ 
fitness games (games that rely on technology that tracks body movement or reaction). 
 
Virtual mobile games have been around since the 1990’s.4 However, a unique, distinguishing aspect 
of Pokémon GO compared to other virtual mobile games is its connection with urban spaces (as 
physical spaces) as well as the game's demand of physical play (it requires players to move around 
public space). Pokémon GO is the first widely selling, free-to-play, location-based augmented reality 
mobile game that is fully immersed into actual geographical space incorporating virtual, physical, 
and social dimensions.5 The game involves capturing virtual characters or Pokémon, that have been 
placed in prominent, real public locations, such as streets, parks, public spaces, and other notable 
public buildings and spaces. The app allows players to create their virtual avatar and uses a mobile 
device's GPS capability to display the player's current geographical location on a map. By placing the 
user in a real-world location, the app allows them to locate, capture and train the Pokémon 
characters that appear on the screen as if they were in the same location as the player. Additional 
benefits can be collected via visits to specific locations (known as ‘‘Pokestops’’) and characters can 
be made to battle with other players’ characters.  
 
Pokémon GO and People-Space Interactions 
The widespread popularity of Pokémon GO and its ability to get people walking highlights new 
beginnings for gamification of health and the social life of urban spaces. Researchers have found that 
players interact in various ways with their smartphones and physical surroundings while playing an 
augmented reality game.6 Mobile games (e.g., Pokémon GO, Ingress, Turf Wars, Zombies, Run!7)  
have notable implications for the way in which people move and interact with public spaces. For 
example, they can motivate populations to get more active by encouraging people to explore their 
local communities and in the process, introduce them to new spaces and opportunities for social 
interaction. Reports analysing social media posts on Pokémon GO have indicated that as people 
spend more time outside gaming, they are not only watching their smartphone screen, but also 
interacting with their physical surroundings off-screen as well as other players. After playing the 
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game for 30 minutes, users reported discovering new features in the environment, prompting an 





Figure 1. Photograph showing a player capturing virtual characters or Pokémon in a real-world 





Figure 3. Screenshot of Pokémon GO on a player’s phone showing a virtual Pokémon on a public 
sidewalk (Picture courtesy: Dr. Mark A. Tully) 
 
 
Figure 2. Screenshot of Pokémon GO on a player’s phone showing the player’s virtual avatar in a 
real world geographical space and the virtual characters or Pokémon that appear nearby 






Mobile Gamification and Physical Activity 
Across the world, governments, health advocates, and public health researchers have been exploring 
methods and interventions to promote regular physical activity. Despite this, results have been 
inconsistent and physical activity levels have been declining worldwide.9 Adults and children in many 
countries around the world do not get recommended amounts of physical activity.10, 11 Early 
research suggests that playing Pokémon GO appears to increase daily physical activity levels 
particularly among groups that have low levels of activity—teens, preteens, and younger adults.12, 13 
A recent study estimated that the game added a total of 144 billion steps to Americans' physical 
activity during the first 30 days after they started playing it.6  
 
A key part of the game experience is the fact that the game will not function if the player is travelling 
over a certain speed, which ends up making the game only playable when using active modes of 
transport (i.e., walking or biking).14 Whereas Pokémon GO is not strictly an exergame—as physical 
activity is not a direct aim of the game—it does include some functionalities that are only unlocked 
when certain walking thresholds are met.6, 12, 15, 16 It is unlikely that Pokémon GO players are walking 
fast enough to get the full range of health benefits from being physically active. Research shows that 
in order to accrue any physical health benefits, an individual needs to be moving at a minimum of a 
brisk walk around three miles an hour, for at least ten minutes.26 However, Pokémon GO players can 
incur some musculoskeletal benefits by breaking up sedentary activity with brief bouts of movement 
from playing the game27, as well as improve mental wellbeing by being outdoors, exploring and 
connecting with the environment and other people.28, 29 
 
 Socio-demographic information on players is limited, but results from a US-based survey conducted 
seven days after Pokémon GO’s release in July 2016 show that African Americans, Hispanics and 
women embraced Pokémon GO in far greater numbers than previous versions of the Pokémon 
franchise, which debuted in the US in 1998.17 Nearly half of African American players (49%), 40% of 
Hispanics and 47% of females said Pokemon GO was their first foray into the virtual world of 
monster-hunting. Pokémon GO also attracted new players among Caucasians (32%), Asian-
Americans (31%), and males (21%).17 
 
Social media reports on Pokémon GO provide early, yet compelling indicators that a key part of the 
game is its social aspect. This suggests that interventions to promote physical activity should use the 
social dimensions of environments in order to make them appealing and successful in promoting 
long-term behavioural change, supporting previous research.18, 19 Research has also found that 
games like Pokémon GO and Ingress that incorporate GPS location-based augmented reality and 
include social interaction and community gamification features are more efficient at promoting 
physical activity than other mobile games.20, 21 Increased socialisation and a higher number of visits 
to green areas and public parks were among the most reported benefits of the Pokémon GO craze.30  
Whether sustained and regular use of the app can improve not only physical activity but also mental 
health, social capital and social interactions remains to be explored. From a public health standpoint, 
this involves understanding and measuring the effects of these type of interventions and the social 
dimensions of our cities in a holistic manner. Mixed method designs including qualitative research 
are ideal for this purpose, as they can incorporate measurement of key behavioural outcomes to 
examine the full range of tangible benefits for possible future measurement.18  
 
Leveraging mobile technology that captures the attention of youth and young adults in an effort to 
improve their activity levels and health outcomes in later life has great potential for population 
research. However, it is important to note the limitations of this type of technology. There have 
been several critiques and concerns about Pokémon GO—players’ concerns about safeguarding 
issues , accidents, instances of distracted driving, millennials’ lack of interaction with the real world 
while preoccupied with the mobile game, and numerous examples of unintended consequences 
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such as reports of players so absorbed in the virtual world they ignore trip hazards—are some of the 
reasons the game has attracted negative press.22 The game has also attracted controversy for 
becoming a public nuisance at some locations and contributing to accidents with drivers or 
pedestrians preoccupied while playing Pokémon GO.23-25 Studies have also highlighted inequitable 
access by players from ethnic minorities, who might face dangers and threats while playing Pokémon 
GO.22  
 
Augmented Reality Games and the Public Realm 
The public realm is a social setting and typically includes urban public spaces, such as a city’s streets, 
markets, parks and plazas, and is part of a much larger public sphere.31 These public places are host 
to planned encounters with existing acquaintances, as well as to serendipitous encounters with 
strangers.32 Augmented reality prompts us to re-examine our notions of the public realm and our 
interactions with it. By layering its simulated elements over the real world, the public realm may be 
evolving into a hybrid space incorporating a combination of human face-to-face interactions and 
virtual ones. The extensive influence of Pokémon GO encourages us to reconsider not only how 
people use public spaces, but also the ways in which technology is interwoven with the public realm. 
Technological trends may have the potential to influence our social networks, how we maintain 
them, access local information, as well as how we move in, use and engage with public spaces.  
 
As these types of mobile games and technology evolve, there are several implications for the design 
of cities and public spaces. From a cities and public health perspective, mobile gaming apps like 
Pokémon GO may signal a shift in person-in-environment interactions prompting us to reassess the 
design of the built environment in order to cater to them. Humans are social beings and need to 
have a reason to be, linger or stay in a particular place, and a public space that draws people 
provides lots of reasons for them to be there.33 In several ways, Pokémon GO has supplemented this 
by offering people one more reason to be out in their public spaces and communities. It has created 
a virtual community of users that in many ways is real and visible in public.   
 
The fact that Pokémon GO has brought people out into public spaces highlights the importance of 
programming for activities and events in public spaces. Research on wireless usage and the social 
role of urban design has shown that some technology users are cut off from their surroundings, but 
for most, interactions between on- and off-line experiences increase exposure to social diversity.34 
Public spaces have an inherent capacity to promote exposure to diversity by minimizing segregation 
of people based on lifestyle and social characteristics.32, 34 This provides yet another reason to invest 
in the design of public spaces that attract people to stay, to organize their social interactions and 
promote a sense of belonging. Cities and institutions can also benefit from the popularity and the 
social component of the game to promote and engage outdoor events. A recent example of that is 
the alliance between Niantic and the Knight Foundation to gamify urban events like OpenStreets.26, 
27  Communities may also need to advocate for education, law enforcement, civic engagement and 
other interventions to stem the threat posed by distracted driving, making a compelling case to 
invest in street infrastructure and policies to promote safer walking and active travel, subsequently 
making it safer to play the game.  
 
As an intervention in itself, Pokémon GO has the potential to guide large-scale interventions for 
increasing physical activity that could be leveraged for public health purposes. Physically engaging 
mobile gaming apps like Pokémon GO that get people walking outdoors present a perfect 
opportunity to design and improve city spaces to be more walkable, vibrant, and welcoming. They 
can also encourage creation of physical activity support groups within communities, which can be an 
effective, low-cost method of increasing walking. These steps can guide interventions to promote 
walking and other forms of physical activity in parks, green spaces and other public spaces. What 
makes Pokémon GO particularly powerful is that it attracts people with its game mechanics and 
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makes physical activity a secondary outcome. The motivation and engagement of the players comes 
thus not from turning physical activity into a game, but from a game with its own purpose, that 
incorporates being active as part of the gaming experience.16 Incorporating mobile gamification for 
promotion of physical activity can encourage users to walk considerable lengths (e.g., up to 10 km) 
to places they may not have visited before, interact with others socially in public spaces, and 
continue to sustain and increase their physical activity as the game progresses.6, 12, 17 There is 
substantial evidence that public health initiatives designed to increase physical activity have found 
the promotion of social support for physical activity in community settings to be effective.10, 11 
Research has indicated social support interventions and other community-based interventions 
aimed at promoting physical activity to be cost-effective public health strategies for preventing 
chronic disease.26  
 
Extending beyond the virtual dimension of mobile gaming, apps like Pokémon GO may have the 
potential to incorporate actual physical activity requirements for players to be successful and 
promote face-to-face social interactions between these players.35 Other potential benefits derived 
from the huge popularity of the game and broad age-span of players, might include better 
intergenerational relationships as parents and kids engage together in outdoor activities.17, 28 Other 
unknown long-term benefits can also arise from people exploring their environment from the 
pedestrian perspective, either by raising player’s awareness of the disadvantages of car-oriented 
developments or by making them reconsider their usual transportation habits.  
 
The beneficial effects of apps like Pokémon GO and related technologies on human behaviour 
change remains to be tested. However, they are beginning to alter the way inactive people interact 
with their environments by giving them incentives to get up and move.36 Among youth that are 
highly involved with social media and video games, mobile games may have the potential to improve 
physical activity levels and lead to longer-term behavioural changes. Although the above literature 
on motives for playing video and online games is informative, it is important to note that these 
findings may not reflect the full spectrum of motives and challenges of playing mobile games (e.g., 
entertainment, mobility, access to smartphones and GPS technology, etc.).37 We believe existing 
theoretical models are unable to explain the role of augmented reality games for the study of urban 
spaces. Whether this type of gamification can ensure that physical activity becomes a regular habit 
among its users remains to be tested.12 It will be interesting to evaluate if players are seeing a 
corresponding spike in physical activity levels from pedometer or accelerometer data and are now 
meeting their daily step targets as they chase down elusive Pokémon. More research is necessary to 
show users’ intensity of physical activity, the social and psychological wellbeing benefits of 
augmented reality mobile gaming and whether they will translate into long-term physical activity 
behaviours and motivations.  
 
Overall, the game has potential benefits that need proper research for validation and future 
interventions. Understanding how to design mobile games for public health interventions and 
subsequent interaction in outdoor city spaces will be important in a future with an ever more 
presence of mobile games and virtual reality experiences. Specifically, if technology developers, 
urban designers, and researchers begin to collaborate, this emerging novel integrative genre of 
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